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Abstract 



PROBLEM TO BE SOLVED: To prevent a noise such as a Barkhousen jump noise, etc , by 
reducing instability in magnetization of a second ferromagnetic film due to various heat treatment at 
the time of manufacturing, generation of heat due to an information detection current or various 
magnetic fields, etc., and preventing the occurrence of a noise. 

SOLUTION: This head is constituted of a first ferromagnetic film 11 and a second ferromagnetic 
film 13 separated by a non-magnetic conductive film 12 and an antiferromagnetic film 14 laminated 
being in contact with this second ferromagnetic film 13, and the magnetization direction of the first 
ferromagnetic film 11 is orthogonally intersected with the magnetization direction of the second 
ferromagnetic film 13 when an external magnetic field is zero. Then, the second ferromagnetic film 
13 is provided with a positive magnetostriction constant. 
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5 3J4JI£#3 (nm) ?)-7^' ftMH^O, 
RS»8fflR5 4ttfW#2 5 C nrrO ffjm ■ 

0. *SSf?$Btt]g|5 5 a, 5 5 b(4/?£#l 0 
CnnO cDqA/Uh . • ?yf lifted* 

z.ii^ftx)^v9mz^wtomztix^h< 

[00 7 9] ^<7>k£, ««&?Mi5 5a, 5 5 b? 



[0080] Z.ZX\ ftizm 1 OftRttlR5 1 fcoWC 
tt**>8iBeR# r- 2 xl 0- 6 j k&*4olC&kl 
T 1 7 . 5«*W$Wto«f--y ^ • «^A*fflV\ 
tB2^BttK5 3to^t{±*eWaB@R*« r + 8x 

10- 6 j fcfr4J:3K, *fcl/C2 3«*w#*#/US 

[0081 ] JSC fit 1 <7»ffl85 1 14. 58mf£iij£ 

h?7^RfrA) fcl OOx^f -yHS«EcoWi 
SrEWoLfca^***-* £ k fc J: ->T . by v?mft 

emssMimzimzitxHi. 

[0 082] Sg2^5fiaitlS5 3fcJ:VR3SJ8tt 

*>, m^zufa) ('io oi;uf7 He««8SE** 
fmxmwsLmizmicomffims 3 ksssutt 

m 5 4 k tfo«JMl^t 4. o 2 5 3 *)Bfl: 

[ 0 0 8 3 ] 4fc, |g 1 <0!itBttR 5 1 *J it^HKtt* 
m^H5 20WMicf!RSn««nMH!yi5 5 a, 
5 5b izii ->X% 1 09£^fflS5 1 ##-«|£RJB£« 

[0084]®:, SMttl5 5a, 5 5b{4. % 
2<oai«ttM5 3fc:»«LTfcfe-f, ^Wcio-CilK 
®S^Jittli5 5a, 5 5bA>&*2tf)5t«ttl!5 3'V 
<003S«)»A*I»^ m2^iS'ffii5 3(7)3l^«§* 

[0 08 5] SftK, »2(03SKffli5 3^^^58 
^atfiSr|56<-k(Cct-5-C, ®«^ffiK5 5a, 5 
5b<?)MlI5rS<-C-^.S. 

[0086]^ £Tt4» S«^TO5 5a, 5 5 b*>' 
^mtM5 2^im^^n k'S^K^S 

5 3tlWLT*ttWrntW«JMbW6#i*£ k(4V^ 

[0087] ±^uc«-^r mnemtofmc^^ 
x(4, -Mfc-ty-r, &«com&i&kLxMmtt®i 

flS^tix(44v\ 

[0088] Sit, 05W4ssnrv^vw. m«ts 

JBttRUTfcJ:v\ 

[ 0 0 8 9 ] fcrtf U i O k # X Vyrt!l>7mmM&i 
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[oo9o] znz o^x^y^ymmMsmm^ 
cobs o ft ft* i (rosais? txty/ <j^ymm 

[0091 ] ±ie<Dj: 3 |cLTfl*3ftfc*KV'<Aor 

[0092] MIC, »2^5S«ffiR^)fflJi!Silfc«flW) 
5-6 &«S££all/Ct>, *Wk*<0«R 

[ o o 9 3 ] a«c . *m&m 6 £7)iiig^isf-H 6 

[ 0 0 9 4 ] vicoll 6 (C^rtSfl 6 omt^Ht=j3V>-C 
A*®j£$ft*«fii (06KfcvvciiS*SfVO>S) ± 

jc, « i <o««ttK6 1 , mmmwme 2, m2<^ 
*u * 1 <osnKtt]«6 1 axmmmmwm 2<m 

W»tc««SI«ttJR6 5a. 6 5b*««*&trJ:3fc:L 

[0095] S6fc. »2<0!IS8tti(6 3fi. "16 3 
a, 6 3b*>£$r->TOS. 

[0096] 1 2 0 3 — T i C^co-b5 

S??£i£fflU ffiHWCUnV 1 0 0 CnnrO (OA 1 

[0097] mi<OS&KttJ8l6 1J2JI£#8 (nm) O 
= -y ^ • $r£#*> h <r *) . ^BKtt&SttBt 6 2 
#2. 5 Cnm] C0JH*»fe«rfJs »2^Sfc«ttK6 30 
JfSlJIBttJSStflO CnnO «9:m*/H^ ■ 
£*h fB2*IHJ5$#l 5 (nm) SD--y ^ • 

R&S8ttlS64Jii8SJ¥a*2 0 CnnO Wft 

• v>*>^^^ , mmm&me 5a, 65b 

»iJ¥£* s l 1 Cnm) <7)aJ<)Uh -?oA' 
[0098] £*>k*. «jrafi8ttlR65a. 6 5 bT' 

[0099] zzx\ mzmivftimmeitiTii 



tvmgsmtf r - 1 x 1 0-» j fcfc* J: -3 Wft«r 1 8 

tt«i6 3«o® i « stco^-ai-eomMittf- 2 x 1 

82JH!fcli+lxl 0- 8 fc$r* 
«t d fc. 2 5**W#*£X,*f- y • 

[oioo]Htc. mi<mm^ment. v?>y?m 

1 0 0x;w -f y KSa^E^EpSDL^*^ 

c t tc j: , h 5 •> ? m&wzwsmxm 

[0 1 0 1 ] ifc. m2c7)««ttlS6 3fc<fctf«8tt 
K6 4li. 1 0 0x;wf7 KgflW« 

mmn&zm&immzmnm&me stmm 
sat 6 4 1 iz*->xm2 <?>mm® es^m 

[ 0 1 0 2 ] ttz.m 1 ?)3&&ffiS6 1 azvimm 
m»m 2mmtz&&ztitzmmi'm6 5 a , 

6 5 b fcA ~>xm 1 «3S^tt)i6 1 *«#-«Ktt®2:« 

[0 103] Mt, ®«^Sttia6 5a, 6 5bli. ^ 

a, 6 5b*»ftlB205iattil6 3^^«5K«SKX*l» 
&\ m203SSI1t)Sl6 3com-fiSS^|fi)^|Siv>TV^8 

[ 0 1 0 4 ] m2 emwmb 3^v>£tt%wm<7) 

mm<Zb£t^X*WSKB!BUm65*. 65b 
[ 0 1 0 5 ] £ iTtt, S»^e5'ffli6 5a, 6 5 b*>' 

im&m#me 2^mmih * 0 mosztxn 

6 3 tUS LT^ttiiJi'^fO^m^^ii & £ fc iiv > 
d&X'i>fa\ 

[0106]^, ±&Ltc&*<»ifflm<?)mMz&^ 
xn. -mmmiztwr. txmmn 

mftxlbfc-fixiii^. 

1 0 1 0 7 ] H6fcU*Sft"CVvSrv^ N |^ 

?*mtt ?izLx&m.mt®frt>%&i'-frmm 

mB&lXl>£\\ tztil. i^tS^ey^^B 
[0108] icoJ: o %X\ZVrt)V7wmSM3m%^ 
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[0109] iSitoj: o izlximztiKAvyrt/uy 
[ o 1 1 o ] st, *2oaait«^)Hffi3*ut«flw) 

fc J: *ffll^#(c J: *S£tt^aft»i*< ft^S^ 
[01111 

mwmm. ftfflbihmmzx&zmb&wm** 
y-fXeo^sK^ik^-c*, jet, *i«»«ttiR 

[ o 1 1 2 1 mi (n&mmco^-mmffi&m 
[0i ] 



[02 ] *%!liaff 1 WMBBWtfcJt*^ tyyNVPT" 
&. 

[03] *«BH^)» 2 coHJSJFMKfcttl. x f yy 

[05 3 ^m^4(r)mmmizmix^y^y 

[06 ] *mfr&5<nmmmzm j thx\:yrt)v~? 
mmmm^-v vcom^^m^-twrnx-h 

•v m?<7)m&mm<owmmt:*?wmx'i>2>. 
[08] mmmmizm&xt°yj<jv7m®m.im 

11, 2 1, 3 1, 41, 5 1. 61 SSI <D3S$«ttM 
1 2, 22, 32, 4 2, 52, 62 #«tt3ttftl£ 
1 3. 23, 33, 43. 53. 63, 63a, 63b 

m2<mm/m 

14. 24, 34, 44, 54. 64 SMWm 
25a, 25b, 35a, 35b, 45a, 45b, 5 
5a, 55b, 65a, 65b gJGMKttll 

h ma*mfcfri>m.# 

Ml. M2 HMBW! 



[02] 
m&mtw 
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ttBmO-2 6 9 53 2 




